Rat liver and intestinal mucosa differ in the developmental pattern and hormonal regulation of carbamoyl-phosphate synthetase I and ornithine carbamoyl transferase gene expression.
cDNA probes were employed to measure levels of carbamoyl-phosphate synthetase I (CPS) and ornithine carbamoyltransferase (OCT) mRNAs in fetal and neonatal livers and intestines. In the fetal liver, significant levels of OCT mRNA were present at 15-days gestation while CPS mRNA could not be detected until day 17 of fetal development. Apart from a small decline just after birth, amounts of both mRNAs increased steadily to reach adult levels in postnatal life. In contrast to the situation in liver, CPS and OCT mRNA levels in the fetal intestine rose rapidly to peak at day 21 of gestation and then declined steadily in the first seven days after birth. Using the methyl-sensitive restriction isoschizomeric pair, MspI/HpaII, the 5' ends of both the CPS and OCT genes were shown to undergo demethylation during development. In the case of the OCT gene, however, the hypomethylation characteristic of the adult liver and intestinal mucosa was not observed in the 15-day-old fetal liver, where significant levels of gene expression had already been established. Levels of CPS and OCT mRNA in livers of adults responded to glucagon in normal animals (1.5-fold and 2.2-fold increases, respectively) and to dexamethasone in experimentally induced diabetic animals (3-fold increase in CPS mRNA with no change in OCT mRNA). These treatments were all without effect on the levels of CPS and OCT mRNA in intestinal mucosa.